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Algorithm 1 Quantum Annealing for Clustering
1: Initialize inverse temperature ¯ and quantum annealing parameter ¡.
2: repeat
3: for j = 1; :::;m do
4: for i = 1; :::; n do
5: Draw the new assignment of the i-th data point, ¾j;i, with a probability given in Eq. (54).
6: end for
7: end for
8: Increase inverse temperature ¯, and decrease QA parameter ¡.
9: until State ¾ converges
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????
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?????????????????????????????????????? 5?????????
?? f¤??????????????????????? 5? f1????????? ¯????????
?????????????????????????????????????? 5? f2??????
??????????m????????????????????????????????????
???????????????????????
M C S
β
f *
0
f 1
f 2
? 5: ?????????????????????????? f¤ ????
??????????????????????
¯ (t) = ¯0rt¯ (59)
¡ (t) =1 (t < ¿) (60)
¡ (t) = ¡0 exp
¡¡rt¡¿¡ ¢ (t ¸ ¿) (61)
??????????? ¿ ??? ¯ (t) = m??? t????k¯¡m ¿ 1??????????????? f
?
f (¯;¡) » ¡n log
µ
¯¡
m
¶
= nrt¡ ¡ n log
µ
¯¡0
m
¶
(62)
????????f¤??????????????????????? ¡0???? r¯ < r° ??????
???????????????? ¯ = m????? f (¯;¡) = 0??? (¡ (t) =1)??????¯ = m
????????????????????????m??????????????????????
??f (¯;¡)????????????????????
6 ??????
???????????????????????????????????????????????
????????????????????????????????????????????????
?m = 50, ????? ¯0 = 0:2m, ????? ¡0 = e1=2, ????? r¯ = 1:05???????????
???????????????????????????? ¯0 = 0:2, ????? r¯ = 1:05???55?
????????????????
² MNIST??? [39]??????????? (Mixture of Gaussian: MoG)??? (????? k = 30)
² Reuters??? [40]?????Latent Dirichlet Allocation(LDA)??? (????? k = 20)
² NIPS???? [41]?????Latent Dirichlet Allocation(LDA)??? (????? k = 20)
??????????????? r¡ = 1:05????????????????????r¯ = 1:02??
???????????
? 6????????????????? (MNIST???)???? (Reuters???)???? (NIPS
???)??? ¯0 = 0:2, ¡0 = e1=2, r¯ = 1:05??????? (NIPS???)??? ¯0 = 0:2, ¡0 = e1=2,
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r¯ = 1:05
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∗
SA
? 6: ?????????????????????????????????????????????
????????????MNIST ???????????????Reuters?????????????
??????? NIPS??????????????m ??????????????????????
??????m???????????????????????????????? purity?????
r¡ ??? f2, f¤ ?????????????????? f¤ ?? SA????????????????
???????????¯ = 1(??????????????)??? ¯ = m(????????)????
??????????????
r¯ = 1:02?????????????????????????? (18)?m????????????
???????????????? (18)? m??????????????????????????
(39)?????? purity??????????????????? ¯ = 1(??????????????)
??? ¯ = m(????????)????????????????????
??????????????????????f¤ ???????????????????????
?????????????????????????????
7 ??
?????????????
1. ??????????????????????
2. ????????????????
????????????????????????????????????????????????
???????????????? purity????????????????????????????
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????????????????????????????????????????????????
???????
??
???????????????????????????????????????????????
??? T-PRIMAL ??????????????????????????????????????
????????????????????????????????????????????????
?????????????????????????????????????
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